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Purpose. To examine whether growth in visits to Public Health Dental Hygiene 
Practitioners (PHDHPs) providing preventative dental services at a pediatric hospital clinic was 
predominantly among children receiving public insurance and children of minority background 
from 2013 to 2017. 
Methods. Longitudinal descriptive data analysis from electronic health records for 6,856 
children under age 18 years who visited PHDHPs co-located at a hospital clinic in Pittsburgh, PA, 
from 2013 to 2017. We compared visits between white versus non-white children and between 
children with public, private, and no or missing insurance by year. 
Results. Visit volume doubled from 2013 (n=811) to 2017 (n=1868). The proportion of 
PHDHP visits with non-white children increased from 77% (n=625) in 2013 to 87% (n=1,472) in 
2017 (P<.001). The proportion of PHDHP visits with children with public insurance increased 
from 72% (n=585) in 2013 to 82% (n=1,377) in 2017 (P<.001). 
Conclusions. PHDHPs co-located at a pediatric hospital clinic saw a high proportion of 
visits from children of non-white race and with public insurance. Visits from children of minority 
race and with public insurance increased disproportionately as visit volume grew from 2013 to 
2017, depicting a vehicle through which historically underserved children increasingly accessed 
preventive dental services. Thus, PHDHPs co-located at a pediatric hospital clinic have great 
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In the United States, there are disparities in the oral health and access to care in families 
with public insurance and minority backgrounds.1-4 Accessing dental care is particularly important 
because the prevalence and severity of dental caries is high for children in these patient 
populations.1,5,6 Dental caries is the most prevalent infectious disease in children,1,2,5,7 present in 
45.8 percent among two to 19-year-olds,5 and can lead to severe pain,2,8 loss of oral function, low 
weight, disrupted sleep, poor performance in school,9 infection, and low quality-of-life1,10 Oral 
health disparities in the United States are long-standing, and have long-term health, social, and 
economic consequences for disadvantaged children and their families.1-4 Many dental public health 
efforts are aimed at providing more access to care for children through the integration of medicine 
and dentistry.11-17 
Public Health Dental Hygiene Practitioners (PHDHPs) can be part of the solution to the 
access to care problem. In the state of Pennsylvania, PHDHP is an extra certification that a licensed 
dental hygienist can pursue to perform select dental services without direct supervision from a 
dentist, such as dental screenings with radiographs, adult and child prophylaxis, fluoride treatment, 
dental sealants, scaling and root planing and referral to a dental practitioner for further dental 
treatment.18 PHDHPs can practice in a variety of public health settings including public or private 
educational institutions, correctional facilities, federally qualified health care centers, hospitals, 
home health care agencies, nursing facilities, cancer treatment centers, hospice centers and 
ambulatory surgical facilities.18  
A collaborative program between the UPMC Children’s Hospital of Pittsburgh’s (CHP) 
Primary Care Center in the Division of General Academic Pediatrics (PCC) and CHP was 
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established in 2013. A dental room was created within the PCC and staffed with a CHP PHDHP 
who received indirect supervision from the CHP pediatric dentists. An integrated electronic health 
record (EHR) between PCC and CHP allowed PHDHPs to receive oversight from pediatric dentists 
at CHP on all documentation and to directly schedule patients with CHP pediatric dentists before 
the end of the patient’s appointment. As a result, PHDHPs linked medical and dental services 
between PCC and CHP, circumventing common barriers to accessing pediatric dental care, such 
as identifying a pediatric dentist who accepts public insurance with an available appointment. 
The objective of this study was to examine whether PHDHPs saw an increase in the 
proportion of visits from children with non-white race and public insurance from 2013 to 2017. 
We hypothesized that as the service grew in volume, growth would be disproportionately among 
children of minority background and children with public insurance due to greater relative 
advantage of this service among these populations known to have higher barriers to dental care. 
 3 
2.0 Methods 
2.1 Study design and data source 
We performed a retrospective review of EHR data for all children under age 18 years who 
visited the PHDHP co-located at the PCC over a five-year period. We reviewed sociodemographic 
data beginning in 2013, when the PHDHPs began child dental visits at the pediatric hospital clinic, 
to 2017. This analysis was approved by the UPMC Quality Improvement Review Committee. 
Projects approved by this committee do not meet the formal definition of human subjects’ research, 
so approval by an institutional review board was not required. 
2.2 Study setting  
PCC is a pediatric hospital clinic that provides comprehensive medical services. PCC is 
located in an urban setting in Pittsburgh, PA. The majority of patients are insured by Medicaid and 
identify their race and ethnicity as Black. In 2013, PCC developed a patient care room for the 
PHDHP to perform the following dental services: 1) clinical and radiographic oral evaluation with 
indirect supervision of the CHP pediatric dentists; 2) preventive dental services including child 
prophylaxis, fluoride varnish application and oral health education; and 3) referrals to the CHP 
pediatric dentistry department. Children visiting the PCC were given the option to receive 
preventive dental services by a PHDHP after a planned visit to their medical provider or during a 
separate dental appointment. Because children seen by PHDHPs should still see a dentist annually, 
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all families were provided a referral to CHP dentists for their next preventive visit (unless dental 
treatment was indicated sooner, in which case, this was also scheduled by the PHDHPs). Those 
who accepted the referral were scheduled an appointment at the CHP pediatric department and 
given appointment cards with date, time and location of the dental appointment before they left 
the PCC. The flow of PCC patients to the PHDHP is described in further detail in a previous 
manuscript.19 Preventive dental health services by the PHDHP were available to all patients at 
PCC; and PHDHP appointment scheduling was encouraged by the front desk, primary care 
providers, and advertisements throughout the clinic. 
2.3 Measures  
Our main outcome variable, PHDHP dental visits, was measured as a count. The main 
exposure variable, race, was assessed as a binary variable. Families reported child race at the time 
of the dental visit. The majority of families identified their child’s race as white (17%) or Black 
(75%), with the remaining 8% identified as one of the following: Asian, American Indian/Alaska 
Native, Native Hawaiian/Pacific Islander, More than One Race and Unknown Race. Because few 
children identified as neither white nor Black, we categorized all non-white children into one non-
white category. The second main exposure variable, insurance type, was collapsed into three 
categories: 1) public insurance, defined as Medical Assistance, Children's Health Insurance 
Program, and Tricare; 2) private insurance; and 3) no insurance or missing insurance information.  
Data Analysis. We used the Chi-square test to compare the proportion of visits to the 
PHDHP from white versus non-white children and between children with different insurance types 
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Over a five-year period from 2013 to 2017, 6,856 children under age 18 years were seen 
by the PHDHP co-located at the PCC (Table 1). The number of children’s dental visits with the 
PHDHP doubled from 811 in 2013 to 1,686 in 2017 (Figure 1). Over one-fourth of the children 
were between the ages of three and four years-old (Table 1). The majority of caregivers reported 
that their child’s race was a non-white race, with approximately three-fourths of caregivers 
identifying the child’s race as Black (Table 1). The second most common child race reported by 
caregivers was white (17%) (Table 1). 
The proportion of PHDHP dental visits with non-white children was 83 percent overall 
(n=5,718), increasing from 77 percent (n=625) in 2013 to 87 percent (n=1,472) in 2017 (p<0.001) 
(Table 1, Table 2). In 2014, this proportion of non-white children was 80 percent (n=1,052) and 
increased steadily each year to 84 percent (n=1,336) in 2015 and 85 percent (n=1,233) in 2016, 
(Table 1).  
When comparing the proportion of PHDHP dental visits covered by each insurance type 
(public, private, and no or missing insurance), we found a significant difference between 2013 and 
2017 (X2(2) = 52.8, p<.0001). However, when comparing the proportion of PHDHP visits covered 
by private versus non-private insurance (public and no/missing insurance), no change was apparent 
between 2013 and 2017 (X2(1)=0.2, p=0.62). Therefore, change in the proportion of insurance 
types for PHDHP visits was due to a shift from no or missing insurance to public insurance (Table 
1). The proportion of dental visits with the PHDHP covered by no or missing insurance decreased 
nine percentage points, from 15 percent (n=123) in 2013 to six percent (n=108) in 2017, while the 
proportion of PHDHP visits covered by public insurance increased ten percentage points, from 72 
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percent (n=585) in 2013 to 82 percent (n=1,377) in 2017 (Table 1). The proportion of children 
with public insurance increased steadily between 2013 and 2017 (Table 1, Figure 1). Also, the 
proportion of PHDHP visits that were covered by public insurance increased significantly between 
2013 and 2017 when excluding private insurance (X2(1)=50.8, p<0.001). To further support the 
significant increase in the proportion of PHDHP visits with public insurance coverage, there was 
a significant change in proportion between public versus non-public insurance types between 2013 
and 2017 (X2(1)=29.0, p<0.001). 
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4.0 Discussion 
Our study is the first to examine whether a growing PHDHP service co-located at a 
pediatric hospital clinic disproportionately cared for non-white children or children with public 
insurance. Our findings were consistent with our hypothesis that the proportion of both non-white 
children and those with public insurance would increase over time as the PHDHP program at PCC 
became more established over the five-year period.  
Our results, that a PHDHP provided preventive dental services to non-white children or 
children with public insurance, is meaningful in the context of persistent oral health disparities in 
access to care for children, families with low incomes and racial and ethnic minorities. Addressing 
persistent oral health disparities in the United States may require novel interventions integrated 
with medicine, and our findings show that a PHDHP located at a primary care site with a high 
proportion of children with non-white race and public insurance may be one part of the solution. 
Children of color visit the dentist and receive preventive dental services less often than their white 
peers.1-4 The potential drivers of PHDHP visits for non-white children or children with public 
insurance in this study may be the same drivers that created the disparities in access to dental care. 
First, PHDHPs may have improved access to preventive dental services for non-white children 
and children with public insurance because of the limited availability of dental providers willing 
to see young children. Second, PHDHPs enabled families with public insurance to identify and 
schedule visits with dental providers who accept children with public insurance. Third, the use of 
PHDHPs co-located at a primary care setting lessened the difficulty for non-white children and 
children with public insurance to access preventive dental services due to geographic and logistical 
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barriers. These three potential drivers of the study results will be discussed further in the following 
paragraphs. 
4.1 Access to Dental Services for Young Children 
A common barrier to accessing dental care for families of young children is the difficulty 
of identifying and scheduling visits with a dental provider who is willing and able to see young 
children. Data from the 2000-2005 Medical Expenditure Panel Survey shows that 89 percent of 
infants and one-year-olds visited the physician while only one-and-a-half percent visited the 
dentist.20 The discrepancy between child medical and dental visits may be explained by the fact 
that there is a limited supply of dental providers who are willing and able to provide preventive 
dental services young children.21-24 Garg and colleagues (2010) found that less than 50 percent of 
general dentists saw children under age two years and that “discomfort with small children” was 
the most common reason for not seeing children.21 Even among pediatric dentists, only 53 percent 
performed infant oral health examinations for children under age one year.22  
Access to pediatric dental care, including preventive dental services, is an even greater 
challenge for families of color with young children compared to their white counterparts.1-4 
Edelstein and colleagues found that the percentage of children from birth to age six with a dental 
visit was lower for non-white children compared to white children using data from the Medical 
Expenditure Panel Survey.2,3 From 2013 to 2017, the PHDHPs in the current study saw a total of 
6,856 children aged zero to 17 years, 18% (n=1,209) of which were under age two years. By 
offering dental care for the youngest children, PHDHPs allowed pediatricians to have their patients 
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be seen by a dental provider that they knew would readily provide preventive dental services to 
their youngest patients of all racial and ethnic backgrounds. 
4.2 Access to Dental Services for Children with Public Insurance 
Not only is there a limited availability of dental providers that are willing to see children, 
but also there are even fewer dental providers who are willing to see children with public insurance. 
The literature describes the phenomenon of families with public insurance experiencing numerous 
challenges to accessing dental services for their children.21,23,25-27 Even though public insurance, 
such as Medicaid, covers dental benefits for children, Smith and colleagues (2005) found that only 
15 percent of dental offices would schedule a preventive visit for a five-year-old child with 
Medicaid insurance, while a mere three percent would see a Medicaid-insured child younger than 
one year of age.27  
According to the Institute of Medicine (2011), African American and Latino children are 
more likely to be enrolled in Medicaid, so challenges to accessing dental services for children with 
public insurance is particularly relevant to children in low-income families of color.4 Our findings 
are testament to that extent to which children need pediatric dental providers who accept public 
insurance. The PHDHPs in the study were employed by a health system that serves a 
predominately non-white and publicly-insured population, and therefore may have been filling a 
gap in needed child preventive dental services because they were willing to see children that other 
dentists may not have been willing to see in their practice. 
The PHDHPs in this study successfully improved access to preventive dental services for 
disadvantaged children over the course of this five-year study from 2013 to 2017 because they 
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grew the program in a way that consistently increased its commitment to serving children with 
public insurance. Over the same time period, the proportion of visits of children with no or missing 
insurance decreased. This is a notable finding considering that the expansion of the Affordable 
Care Act (ACA) was implemented in Pennsylvania in 2015.28 In Pennsylvania, the ACA expansion 
allowed children in households with incomes up to 319 percent of the federal poverty line to be 
eligible for either Medicaid or CHIP.29 As a result, “more than 700,000 Pennsylvanians” gained 
Medicaid insurance coverage.”28 With increased Medicaid benefits for adults, there is a potential 
spill-over effect to increase child dental use.30,31 In our study, the expansion of Medicaid insurance 
from the ACA may have contributed to the increase in the proportion of visits of children with 
public insurance.  
The increase in preventive dental visits with the PHDHP over the five-year study period 
may have also been due to the increased practice of proactively scheduling dental visits for children 
when families called to schedule well-visits, thereby co-scheduling medical and dental visits when 
possible. Additionally, the increase in visits may have been due to the support from the 
pediatricians and administrators in the pediatric hospital clinic, who recognized the importance of 
preventive dental visits and encouraged families to see the PHDHP. 
4.3 Geographic and Logistical Barriers to Accessing Dental Services 
Lastly, the co-location of PHDHPs in a pediatric hospital clinic may improve access to 
dental services for underserved families with children because it addresses a known barrier to 
accessing dental care documented in the literature: transportation.25,26 In one study by Mofidi and 
colleagues (2002), most caregivers of children with public insurance did not own a car and had to 
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rely on free transportation provided by social services.26 The caregivers described this social 
services transportation as unreliable and inconvenient.26 Because some families did not reside near 
an available dental provider, they also needed to travel long distances for their child’s dental care, 
which affected the child’s likelihood of visiting a dentist.32,33 In the state of Pennsylvania, fewer 
than half of the counties have pediatric dentists, adding to transportation barriers.34 Geographic 
location may particularly impact the use of preventative dental services for families of color. 
According to the Institute of Medicine (2011), racial and ethnic “disparities can be attributed to a 
number of complex societal factors, including lower incomes, a lower prevalence of dental 
coverage, and a dearth of dentists located in communities where racial and ethnic minorities live.”4 
By co-locating the PHDHPs in the child’s pediatric primary care clinic, this clinic provided 
preventive dental services at a site to which patients and families already had experience traveling. 
Scheduling preventive dental services with a pediatric primary care visit overcame travel barriers 
by requiring families to negotiate only one trip for both services. When a PHDHP had a no-show 
for a preventive dental appointment, the pediatricians and PHDHPs also had the flexibility to 
schedule patients present in clinic who were due for a preventive dental visit, thereby assisting 
families with both scheduling and transportation. 
4.4 Limitations 
The results of this study should be interpreted in light of its limitations. The demographics 
of children seen by the PHDHPs were shaped by the demographics of children seen in the PCC, 
which serves a predominantly Black and predominantly publicly insured population. In 2019, over 
70% of patients identified as Black and over three-fourths of patients had Medicaid insurance. The 
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children identified as neither white nor Black were 8% of the entire study population, such that we 
could not investigate other racial or ethnic groups in this study. The unique practice model of a 
PHDHP practicing in a pediatric hospital clinic with a shared EPR may be difficult to implement 
in other settings and therefore may not be replicable. In this study, we did not have a comparison 
group of children who were seen at a pediatric hospital clinic without a PHDHP. Furthermore, we 
may have had measurement error with regards to missing data for child insurance. Missing data 
may have been an error in data retrieval from the claims data and not a lack of insurance at the 
time of the child preventive dental visit with the PHDHP. 
4.5 Policy Implications 
This study has three implications for policy and practice. First, this novel access to care 
solution, initiated by CHP, contributes to the national health objectives, Healthy People 2020, 
which include the oral health objective to “Increase the proportion of low-income children and 
adolescents who received any preventive dental service during the past year (OH-8).”35 Second, 
PHDHPs assist medical providers to fulfill their professional goal to perform an oral health 
screening, fluoride varnish and referral to a dental home by one year of age.36,37 When the 
physicians are unable to provide oral health services due to lack of time or oral health training,38,39 
PHDHPs at PCC can perform the oral health screening, apply fluoride varnish and refer all families 
to establish a dental home with the pediatric dentistry department at Children’s Hospital 
Pittsburgh, all while located in the pediatric hospital clinic. Finally, this study on PHDHPs has 
policy implications for PHDHP practice. Currently, 42 states with laws permit a dentist to enter 
into a collaborative or affiliated practice agreements with a public health dental hygienist 
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(PHDH).40 The American Dental Hygienists’ Association (ADHA) defines these states as Direct 
Access States because they allow the PHDH to perform procedures with indirect but not direct 
supervision of a dentist in public health settings such as schools, community centers, hospitals, or 
nursing homes.40 The impact of these laws are not fully understood, but our study provides 
evidence that PHDHPs can contribute to improving access to preventive dental services for 
disadvantaged children, which may decrease oral health disparities. 
4.6 Future Studies 
Our results point to several areas of future study. First, researchers can use implementation 
science to evaluate why a PHDHP co-located in a pediatric hospital clinic was acceptable to 
families with children that are non-white and have public insurance. Second, the success of 
PHDHP enhancing receipt of dental care should be determined in a variety of health systems and 
delivery models to differentiate the extent to which the success is due to the PHDHP or the 
integration between the medical and dental settings in this study. Lastly, partnership between 
PHDHPs and general dentists may warrant examination to determine if co-location of a dental 





Significant oral health disparities exist for vulnerable populations, including children, 
families with low incomes, and racial and ethnic minorities. These results depict that PHDHPs co-
located at a pediatric hospital site represent a vehicle through which children can increasingly use 
preventive oral health services and enter the dental health care system. As PHDHP visit volume 
grew, the service increasingly cared for a greater proportion of children identified as Black or other 
racial and ethnic groups as well as children with public insurance. Thereby, PHDHPs co-located 
at pediatric hospital clinics are a potential strategy to overcome challenges to accessing oral health 
services by children who are traditionally underserved and thereby decrease oral health disparities. 
1. As PHDHP service grew, the service increasingly cared for a growing proportion of 
children identified as Black or other minority races. 
2. As PHDHP visit volume grew, PHDHPs increasingly cared for a growing proportion 
of children insured by public insurance. 
3. PHDHPs co-located at a pediatric hospital clinic have the potential to improve access 
to preventive dental services for disadvantaged children. 
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6.0 Tables & Figures 
Table 1. Descriptive Characteristics of Children Age Birth to Seventeen Years-old who Visit the Public Health Dental Hygiene Practitioner (PHDHP)* 














Age                         
0-1  18%  14%  19%  19%  18%  16% 
2  18%  22%  18%  17%  18%  16% 
3-4  26%  25%  27%  26%  25%  25% 
5-7  16%  14%  15%  15%  16%  17% 
8-11  21%  21%  18%  20%  20%  23% 
12 to 17  2%  4%  2%  2%  2%  2%              
Race**                         
White  17%  23%  20%  16%  15%  13% 
Non-white  83%  77%  80%  84%  85%  87% 
   Black  75%  70%  72%  74%  77%  79% 
   Asian  2%  2%  1%  2%  3%  3% 
   American Indian/Alaskan Native  0%  0%  0%  0%  0%  0% 
   Native Hawaiian/Pacific Islander 0%  0%  0%  0%  0%  0% 
   More than One Race  2%  1%  2%  1%  1%  2% 
   Unknown  4%  4%  4%  5%  3%  4% 
             
Insurance                         
Private  14%  13%  15%  13%  13%  12% 
Public†  78%  72%  74%  79%  81%  82% 
No Insurance/Missing  8%  15%  11%  7%  6%  6% 
             
* PHDHPs are hygienists who are certified to perform screening, preventative dental services, and make referrals to dental specialists without 
supervision from a licensed dentist. 
**Child race was self-reported by the child’s caregiver. 
†Public insurance was defined as Medical Assistance, Children's Health Insurance Program, and Tricare. 
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Table 2. Chi-square tests comparing White versus non-White Race and Private versus Public Insurance for Children Age Birth to Seventeen Years-old 
who Visit the Public Health Dental Hygiene Practitioner (PHDHP)* at Children’s Hospital Pittsburgh Primary Care Center in the General Academic 
Pediatrics Division between 2013 and 2017. 
   
2013 (n=811)  2017 (n=1686)  Chi-square, 
P-value 
n  %  n  %  
Race*          42.70, P<0.001 
White  186  23  214  13  
Non-white**  625  77  1472  87  
           
Insurance Type          
Overall          52.05, P<0.001 
   Public†  585  72  1377  82  
   Private   103  13  201  12  
   No or Missing   123  15  108  6  
           
Private          0.2, P=0.62 
   Private  103  13  201  12  
   Non-Private Insurance  708  87  1485  88  
 
*Child race was self-reported by the child’s caregiver. 
**Non-white race was self-reported by the child’s caregiver as Black, Asian, American Indian/Alaska Native, Native Hawaiian/Pacific 
Islander, More than One Race, and Unknown Race. 




Figure 1. Type of Insurance for Children Age Birth to Seventeen Years-old who Visit the Public Health Dental Hygiene Practitioner (PHDHP) at 
Children’s Hospital Pittsburgh Primary Care Center in the General Academic Pediatrics Division (PCC) by Year from 2013 to 2017 (N=6,856).  
Note: PHDHPs are hygienists who are certified to perform screening, preventative dental services, and make referrals to dental specialists without 
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Figure 2. Number of Children Age Birth to Seventeen Years-old who Visit the Public Health Dental Hygiene Practitioner (PHDHP) at Children’s 
Hospital Pittsburgh Primary Care Center in the General Academic Pediatrics Division (PCC) by Year from 2013 to 2017.  
Note: PHDHPs are hygienists who are certified to perform screening, preventative dental services, and make referrals to dental specialists without 
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